I n this regard, Michael Koenigs, from the Department of Psychiatry at the University of Wisconsin-Madison, USA, pointed out that humans commonly appear to balance rational and emotional factors when making judgements, creating the impression that there are distinct neural systems competing with each other. "From a psychological standpoint, in the midst of a sticky moral dilemma it can certainly feel like your mind is being pulled in two different directions," he said. "And in terms of the brain, it is very clear that certain areas are more concerned with emotion and affect, while other areas are more associated with 'cold' cognitive processes. Both systems play a role in determining morality, but at the neural level the relationship between the systems is more of an integration than a competition."
Until recently there was very little direct observation of these neurological processes at work. However, recent research based on functional magnetic resonance imaging has revealed that 'true' and 'false' statements activate different regions of the prefrontal cortex. The researchers found that people tend to use separate processes to resolve the distinctions between true and false statements, unless the answer is blindingly obvious (Marques et al, 2009) . They concluded that people accept statements as true initially and confirm this merely by a call to memory. However, if the initial check suggests that the statement might be false, further reasoning is required to confirm the rejection. "The idea supported by this paper and others is that when the statement to verify is true-and by default we assume [that] it is-the task is to find if we have or recognize that information in our memory," explained Frederico Marques, one of the authors of the study from the University of Lisbon, Portugal. "When we do not find that information, or if we have doubts, we further process the information, more like problem solving." Animals that are capable of MSR also possess primitive abilities to assess truth or falsehood. Magpies, for example, have to decide whether a particular individual can be trusted to not steal food. Of course, more research is needed to provide further insight into the neurological processes involved in such assessments and to illuminate the evolutionary history of such a skill. What is established, however, is that the roots of complex social behaviour and the capacity for abstract thought-as well as ethical judgment, perhaps-can be found predominantly in the more advanced warm-blooded and social vertebrates. The capacity for morality is perhaps not, after all, uniquely human. C arol Greider, a molecular bio logist at Johns Hopkins University (Baltimore, MD, USA), recalled that when she received a phone call from the Nobel Foundation early in October last year, she was staring down a large pile of laundry. The caller informed her that she had won the 2009 Nobel Prize in Physiology or Medicine along with Elizabeth Blackburn, her mentor and co-discoverer of the enzyme telomerase, and Jack Szostak. The Prize was not only the ultimate reward for her own achievements, but it also highlighted a research field in biology that, unlike most others, is renowned for attracting a significant number of women.
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Indeed, the 2009 awards stood out in particular, as five women received Nobel prizes. In addition to the Prize for Greider and Blackburn, Ada E. Yonath received one in chemistry, Elinor Ostrom became the first female Prize-winner in economics, and Herta Müller won for literature (Fig 1) .
Greider, the daughter of scientists, has overcome many obstacles during her career.
She had dyslexia that placed her in remedial classes; "I thought I was stupid," she told The New York Times (Dreifus, 2009 ). Yet, by far the biggest challenge she has tackled is being a woman with children in a man's world. When she attended a press conference at Johns Hopkins to announce the Prize, she brought her children Gwendolyn and Charles with her (Fig 2) . "How many men have won the Nobel in the last few years, and they have kids the same age as mine, and their kids aren't in the picture? That's a big difference, right? And that makes a statement," she said.
Marie Curie (1867 Curie ( -1934 , the PolishFrench physicist and chemist, was the first woman to win the Prize in 1903 for physics, Gall, a cell biologist, earned a reputation for being gender neutral while working at Yale University in the 1950s and 1960s; he welcomed women to his lab at a time when the overall situation for women in science was "reasonably glum," as he put it. "It wasn't that women were not accepted into PhD programs. It's just that the opportunities for them afterwards were pretty slim," he explained.
"Very early on he was very supportive to a number of women who went on and then had their own labs and [...] many of those women [went] out in the world [to] train other women," Greider commented. "A whole tree that then grows up that in the end there are many more women in that particular field simply because of that historical event."
Thomas Cech, who won the Nobel Prize for Chemistry in 1989 and who worked in Gall's lab with Blackburn, agreed: "In biochemistry and meta bolism, we talk about positive feedback loops. This was a positive feedback loop. Joe Gall's lab at Yale was an environment that was free of bias against women, and it was scientifically supportive."
Gall, now 81 and working at the Carnegie Institution of Washington (Baltimore, MD, USA), is somewhat dismissive about his positive role. "It never occurred to me that I was doing anything unusual. It literally, really did not. And it's only been in the last 10 or 20 years that anyone made much of it," he said. 43.8% in 1996, 34.6% in 1986, 20.7% in 1976 and 11.9% in 1966 (www.nsf.gov/statistics) .
In fact, Gall suspects that biology tends to attract more women than the other sciences. "I think if you look in biology departments that you would find a higher percentage [of women] than you would in physics and chemistry," he said. "I think […] it's hard to dissociate societal effects from specific effects, but probably fewer women are inclined to go into chemistry [or] physics. Certainly, there is no lack of women going into biology." However, the representation of women falls off at each level, from postdoc to assistant professor and tenured professor. Cech estimated that only about 20% of the biology faculty in the USA are women.
" [It] is a leaky pipeline," Greider explained. "People exit the system. Women exit at a much higher proportion than do men. I don't see it as a [supply] pipeline issue at all, getting the trainees in, because for 25 years there have been a great number of women trainees." Nancy Hopkins, a molecular biologist and long-time advocate on issues affecting women faculty members at the Massachusetts Institute of Technology (Cambridge, MA, USA), said that the situation in the USA has improved because of civil rights laws and affirmative action. "I was hired-almost every woman of my generation was hired-as a result of affirmative action. Without it, there wouldn't have been any women on the faculty," she said, but added that: "We all thought that with civil rights and affirmative action you'd open the doors and women would come in and everything would just follow. And it turned out that was not true." I ndeed, in a speech at an academic conference in 2005, Harvard President Lawrence Summers said that innate differences between males and females might be one reason why fewer women than men succeeded in science and mathematics.
The economist, who served as Secretary of Treasury under President William Clinton, told The Boston Globe that "[r]esearch in behavioural genetics is showing that things people previously attributed to socialization weren't [due to socialization after all]" (Bombardieri, 2005) .
Some attendees of the meeting were angered by Summers's remarks that women do not have the same 'innate ability' as men in some fields. Hopkins said she left the meeting as a protest and in "a state of shock and rage". "It isn't a question of political correctness, it's about making unscientific, unfounded and damaging comments. It's what discrimination is," she said, adding that Summers's views reflect the problems women face in moving up the ladder in academia. "To have the president of Harvard say that the second most important reason for their not being equal was really their intrinsic genetic inferiority is so shocking that no matter how many times I think back to his comments, I'm still shocked. These women were not asking to be considered better or special. They were just asking to have their gender be invisible." N onetheless, women are making inroads into academia, despite lingering prejudice and discrimination. One field of biology that counts a relatively high number of successful women among its upper ranks is develop mental biology. Christiane Nüsslein-Volhard, for example, is Director of the Max Planck Institute for Developmental Biology in Tübingen, Germany, and won the Nobel Prize for Physiology or Medicine in 1995 for her work on the development of Drosophila embryos. She estimated that about 30% of speakers at conferences in her field are women.
However, she also noted that women have never been the majority in her own lab owing to the social constraints of German society. She explained that in Germany, Switzerland and Austria, family issues pose barriers for many women who want to have children and advance professionally because the pressure for women to not use day care is extremely strong. As such, "[w]omen want to stay home because they want to be an ideal mother, and then at the same time they want to go to work and do an ideal job and somehow this is really very difficult," she said. "I don't know a single case where the So women are now in an unequal situation because if they want to do the job, they cannot; they don't have a chance to find someone to do the work for them.
[…] The wives need wives." In response to this situation, Nüsslein-Volhard has established the CNV Foundation to financially support young women scientists with children in Germany, to help pay for assistance with household chores and child care.
Rhodes, an Italian native who grew up in Sweden, agreed with Nüsslein-Volhard's assessment of the situation for many European female scientists with children. "Some European countries are very old-fashioned. If you look at the Protestant countries like Holland, women still do not really go out and have a career. It tends to be the man," she said. "What I find depressing is [that in] a country like Sweden where I grew up, which is a very liberated country, there has been equality between men and women for a couple of generations, and if you look at the percentage of female professors at the universities, it's still only 10%." In fact, studies both from Europe and the USA show that academic science is not a welcoming environment for women with children; less so than for childless women and fathers, who are more likely to succeed in academic research (Ledin et al, 2007; Martinez et al, 2007) .
For Hopkins, her divorce at the age of 30 made a choice between children or a career unavoidable. Offered a position at MIT, she recalled that she very deliberately chose science. She said that she thought to herself: "Okay, I'm going to take the job, not have children and not even get married again because I couldn't imagine combining that career with any kind of decent family life." As such, for many women, the recent Nobel Prize for Greider, who raised two children, and Blackburn (Fig 3) , who raised one, therefore comes as much needed reassurance that it is possible to combine family life and a career in science. Hopkins said the appearance of Greider and her children at the press conference sent "the message to young women that they can do it, even though very few women in my generation could do it. The ways in which some women are managing to do it are going to become the role models for the women who follow them."
